Introduction 4 7
Post mating immune function is the ability of an organism to resist harmful pathogens 4 8 after becoming susceptible to infection due to mating (Oku et al., 2019) . The probability to with four bacteria (Short and Lazzaro, 2010) used multiple isofemale D. melanogaster lines 8 0 that lack within-line natural genetic variation. We are not sure whether the effect of 8 1 inbreeding over many generations could possibly confound the isofemale flies' response to 8 2 infection ( problem discussed in Adamo, 2004; McKean and Nunney, 2008; Rigby et al., 8 3 2002) . Therefore, to study the effect of mating on post mating immune function in D. infected flies from a large outbred D. melanogaster wildtype population that has been 8 7 maintained in laboratory under no particular selection pressure. due to the assumption that sexes may commit their resources to immunity differently during 9 0
reproduction (McKean and Nunney, 2001; Rolff, 2002) . Theory suggests that males will 9 1 spend more resources in mating at the expense of immunity, making them more vulnerable to 9 2 infections (Zuk and Stoehr, 2002) . Meta-analysis on sex difference in invertebrate immunity, 9 3 however, found no sexual dimorphism (Kelly et al., 2018; Letitia et al., 2000) . While 9 4 differences in post mating immunity between sexes has been observed in some cases, any 9 5 trend generalising a sex biased immunocompetence remains elusive (Kelly et al., 2018; 9 6 McKean and Nunney, 2005) . In this study, we also test whether mated D. melanogaster 9 7 females differ from mated males in their post mating immune function.
8
We challenged mated and virgin fruit flies of both sexes with sublethal doses of two 9 9
Gram-positive and two Gram-negative bacteria. In case the mated flies experience more 1 0 0 mortality than the virgin flies, it would suggest that the mated flies are more susceptible to 1 0 1 infections and vice versa. The result will then provide us whether reproduction and immune (henceforth, BRB) that has been maintained in five replicates in our laboratory. We used 1 1 4 three out of the five BRB replicates, each of which were 188 generations old independent 1 1 5 lineage at the time of our experiment but as a whole represents a genetically variable 1 1 6 population. These distinct replicates having common ancestors are good fit for the present 1 1 7 study since their response to bacterial infection will not be constrained by any differences in 1 1 8 ancestral conditions or long-term selection pressure. For our experiment, we collected eggs at 70 eggs per vial (90-mm length × 25-mm replicates of the stock population (for more details, see Singh et al. (2015)). We chose some 1 2 2 vials randomly for virgin collection. Virgins were gathered every 6 hours on days 10 th and 1 2 3 11 th post egg collection and the sexes were housed separately in single sex vials at a density we assume that the sexually active flies will mate multiple times during two days (10 th -12 th ) Primary bacterial culture of each bacteria used in this study was derived from the respective 1 3 5 bacterial glycerol stocks and setup in sterilised falcon tubes containing 5 ml of Luria Bertini 1 3 6 (LB) broth medium. These falcon tubes were kept at bacteria specific optimum growth Survivorship assay: At the end of 12 th day post egg collection, we infected our that were subsequently used in analysis. We censored the mortality data by assigning value of Meier method. We performed both Cox proportional hazard analysis and Kaplan-Meier 1 6 5 analyses using 'Survival' package (Therneau, 2015) in R (Team, 2019) . We used open source 1 6 6 'ggkm' package to plot survivorship curves in R. Sham' treatment and 'Mated Sham' treatment was negligible and not significantly different 1 7 1 from each other. However, infected mated and virgin BRB flies had significantly higher risk 1 7 2 of mortality when compared with 'Virgin Sham' treatment. We also found that the female Information). In the same analysis, we found that the second BRB replicate had relatively 1 7 5 lower risk of death due to bacterial infection (hazard ratio = 0.84, p = 0.0007) compared to 1 7 6 the first replicate while the third replicate faced similar hazard as the first replicate. Such Meier survival analysis were consistent (see Supplementary Information) , we pooled all three 1 8 0 BRB replicate data to present a single survivorship curve (see Figure 1 ). Enterococcus faecalis (Ef) and Staphylococcus succinus (Ss). This mated-outperforming-virgin trend was consistent even when we investigated BRB flies' 1 9 2 survivorship for each bacterial infection separately (see Table 1 and Supplementary 1 9 3 Information). Both the sham treatments (for mated and virgin control) had negligible 1 9 4 mortality in this study indicating any mortality in other treatments were only due to bacterial 1 9 5 infections (see Figure 1) . Pseudomonas entomophila turned out to be the most virulent among 1 9 6 infecting bacteria (see Table 1 ) for BRB flies with median time to death at 21.5 hours for as predictor variable showed that both sexes were equally adept at withstanding bacterial 1 9 9 infections (see Figure 2 ). For individual bacterial infections analysed separately, female and 2 0 0 male survival were not significantly different (see Supplementary Information). their immunity in lieu of potential fitness benefits from the present reproductive events, at 2 0 9 least over a short period. We tested this hypothesis by infecting mated and virgin flies of and Pseudomonas entomophila). We ensured multiple mating for experimental flies since Contrary to our expectation that the mated BRB flies would be immunocompromised 
